Mastoid pneumatization is often complete by the age of 5-years and may involve the temporo-mandibular joint (TMJ) region, including the pneumatized articular tubercle (PAT) and pneumatized roof of the glenoid fossa (PRGF). To prevent surgical complications, the diagnosis of these air cells is important. The aim of this study was to determine the prevalence and characteristics of PAT and PRGF in the Iranian population.
Introduction Pneumatization is the development of air cell cavities, which are commonly detected in the skull. In addition, in the mastoid process, accessory air cells may be able to be located in the adjacent bone. (1) (2) (3) .When these exist in the zygomatic process of the temporal bone, they are known as the pneumatized articular tubercle (PAT) and the pneumatized roof of the glenoid fossa (PRGF). (4, 5) This asymptomatic radiolucency in the zygomatic process is similar to mastoid air cells. (6) PAT is also called Zygomatic Air Cell Defects (ZACDs). (7) The ZACD can be classified on the basis of their panoramic radiographic features as follows: unilocular and multilocular. A unilocular ZACD appears as a single radiolucent oval defect with well-defined borders; the multilocular type appears as numerous radiolucent small cavities, which look like mastoid air cells. (5, 7) In previous studies, panoramic radiography has typically been used to evaluate these defects. Owing to the anatomical complexity of the temporo-mandibular joint (TMJ), this technique is inadequate for assessing this region. Cone Beam Computed Tomography (CBCT) has recently been used as an alternative modality with higher accuracy for maxillofacial diagnostic purposes, such as the evaluation of cases with PAT and PRGF. Furthermore, the medial portion of the articular eminence could only be thoroughly assessed on CT or CBCT. (2, 4, (8) (9) (10) (11) (12) The recognition of these air cells is necessary from a surgical point of view. Penetration through this anatomic finding during surgical procedures may have disastrous outcomes. (13) The aim of this study is to evaluate the prevalence and characteristics of PAT and PRGF with CBCT imaging in the Iranian population.
Materials and Methods
In this cross-sectional study, convenience sampling was used to recruit participants. CBCT radiographs of 239 patients (the sample size was determined as 230, where Δ: 0.5, power: 0.90, and α: 0.05), referred to the oral and maxillofacial radiology department of the Tehran University of Medical Sciences for paranasal sinus assessment, orthognathic surgery, TMJ evaluation, maxillofacial trauma, and pathological lesion assessment. This study was performed retrospectively during the period from 2012 to 2014. Patients with anatomical pathology or a history of maxillofacial fractures in the zygomatic arch were excluded from the study. Patients had been scanned with CBCT (Alphard-3030, Asahi; Roentgen, Tokyo, Japan), at 80 kVp, 5 mA, at a voxel size of 0.2 mm and a cylindrical volume of reconstruction of up to a 20-cm diameter and 17-cm height scan volume. On axial view, the long axis of the condylar head was traced, and the reconstructed lateral and frontal cross-sectional imaging perpendicular and parallel, respectively, to the long axis of the condyle. A maxillofacial radiologist assessed the images in a room with low ambient lighting. Image contrast and brightness were adjusted to ensure optimal visualization. The presence of PAT and PRGF, their locations (unilateral or bilateral), their internal structure (unilocular or multilocular) were assessed on CBCT (see Results SPSS 18.0 (Statistical Package for Social Sciences) for Windows® was used to analyse the data. The chi square test was used to compare differences among the variables. The level of significance was set at p < 0.05.
The study sample consisted of 239 patients and 478 regions of interest (PAT and PRGF). 128 (53.6%) participants were females; 111 were males (Figures 2 and 3) Of the 51 patients with PAT, 26 (51%) were females and 25 (49%) were males. The mean age of PAT patients was 47.92 ± 14.39 years, with a range of 21-81 years. Of the PRGF patients, 6 (42.9%) were females and 8 (57.1%) were males. The mean age of PRGF patients was 45.07 ± 13.67 years, with a range of 25-66 years. For PAT and PRGF, no statistically significant differences were found with gender (p = 0.59). PAT and PRGF may be considered the mastoid air cell extension equivalent of extensions of the paranasal sinuses. (12) PAT and PRGF diagnosis is important because these defects may facilitate the spread of disease processes, including tumors, inflammation, and fractures along the joint, due to abnormal structures. (16) Discussion In a surgical procedure that manipulates the articular eminence, PAT may represent a complicating factor. Detection of these structures can help prevent undesirable complications. Furthermore, awareness of the radiologic pattern of PAT and PRGF is useful in the differential diagnosis of pathological conditions involving this area. (6, 12, 18) The age range of patients with PAT and PRGF was 21 to 81 years (mean age: 47.92) and 25 to 66 years (mean age: 45.07), respectively, similar to that the ranges of 43.0-48.86 years reported in other studies. (4, 5, 17, 19) Pediatric patients were excluded from the present study, consistent with previous work. (4, 9, 10, 17) Pneumatization of the mastoid process is often complete by the age of five years, while pneumatization of zygomatic process begins at 9 years of age. The age at which air cell pneumatization of the articular eminence occurs remains unknown (2) , although the literature suggests that pneumatization of accessory air cells begins before puberty. (12) Gender findings in this study were consistent with the literature in that the female-to-male ratio of PAT was 1.1:1. (2, 12) In this study, there was no statistically significant difference between gender and the presence of PAT or PRGF, consistent with previous studies. (4, 20) In the present study, only 51 (21.3%) patients had PAT. The prevalence of PAT was assessed in the previous study mostly on panoramic radiographs, and re-ported to be between 1 and 3.42%. (9, 10, 12, 17) The reported prevalence of PAT on CBCT images varies in the literature, from 8% (12) to 21.3% (4) to 51.8%. (5) Panoramic radiographs imply inherent problems, such as superimposition of adjacent structure, distortion, and low resolution. CBCT or CT is considered the modality of choice for the assessment of bony structures. Not only does CBCT not result in superimposition but it is also more diagnostically accurate compared to panoramic radiographs, for the assessment of air spaces in the skull base. (12) In the current study, the prevalence of unilateral and bilateral PAT was 35 (68.6%) and 16 (31.4%), respectively. This is consistent with previous studies by Tyndall et al. and Kaugars et al. (6, 19) Current literature on PAT revealed that the unilateral to bilateral ratio was 2.5:1 (12) , similar to the present study, and that unilateral cases were more prevalent than bilateral cases (the observed ratio was approximately 2:1). In a previous study conducted with an Iranian sample, the ratio was 1.88:1 in panoramic imaging, which is close to the proportion reported in our study. (2) In another study, the prevalence of unilateral ZACD (74.5%) was reported far more frequently than bilateral cases (25.5%) (ratio: 2.92:1). (3) The higher ratio might be due to a difference in the region of interest. The ZACD includes a wider anatomical region than does PAT, which was assessed in our study.
In terms of type of pneumatization, most studies reported an almost equal distribution of unilocular and multilocular types (2, 9-11, 17, 21, 22) , except Laderia et al. (4) and Zamaninaser et al. (3) , who reported a higher prevalence of the multilocular type, consistent with our study. This may be related to the use of CBCT and to the ability to display clear images of air cells in the TMJ area, allowing the inspection of finer details of the anatomical structure. In the present study, the prevalence of PRGF was 5.9%. Differing prevalence rates were reported by Laderia et al. (38.3%) (4) , Groell et al. (51%) (23) and İlgüy et al. (11.7%) . (5) This difference might be attributed to various factors, including sample size, type of sample, and composition of the populations.
Conclusion
In conclusion, due to the importance of temporal air cells, the prevalence of PAT and PRGF should be assessed in every population. Surgical intervention in the pneumotized temporal bone can be complicated. In patients with PAT, perforation may occur during firm and forceful dissection or retraction. The use of CBCT is necessary to determine the exact size and the relationship to adjacent PAT tissue.
